Abstract: Stenosis is the drastic reduction in the cross-sectional area of blood vessel caused by accumulations of cholesterol. It affects the blood flow property and structure from the fluid dynamic point of view. To understand the flow phenomenon more clearly, a particle image velocimetry method is used and the fluid dynamic characteristics in a circular channel containing stenosis structure is investigated experimentally in this study. Different stenotic-structured models made of acrylic material are subjected to a pulsatile flow generated by an in-house designed pulsatile pump. The inner diameter of the tube inlet is 20 mm and the length of reduced area for stenosis ranges between 35mm and 40mm. It is circulated continuously through a circular channel by the pump system. Pressure is measured at four different sections during systolic and diastolic phase changes. The phase-averaged velocity field distribution shows a recirculation regime after the stenotic structure. The effects of the stenotic obstructions are found to be more severe when the aspect ratio is varied.
Introduction
Atherosclerosis is a type of cardiovascular disease affecting the human circulatory system. The development of atherosclerosis strongly correlates with the accumulation of low density lipoproteins (LDL) commonly known as stenosis [1] . The formation of stenotic structure in the arterial system causes a drastic reduction in the cross-section of blood vessels and affects the hemodynamic properties of blood.
While blood passes through a stenotic conduit, recirculation zones are generated in the downstream Stenosiss happened dimensions were modelled using a parameter defining the inside obstruction rate, i.e., the stenosis severity (Figure 2(b) ). Stenosis severity is defined as the ratio of the reduced diameter
Experimental Apparatus and Method
An in-house designed pulsatile pump connected to the water tank was used to provide variable pressure at the entrance of the circular channel ( Figure 1 ).
This pulsatile pump works in the same manner as the human heart [8]. Functions such as the heart rate and the systolic-diastolic rate can be controlled using its rpm and duty ratio respectively. Rpm controls the cycle of pump rotation similar to the heart rate and duty-ratio regulates the speed of the piston between the critical phases show similar pattern with intermediate increments respectively. Therefore, the piston motions of four phases corresponding to 0°, 90°, 180° and 270° crank angles were mainly considered in this study. Table 1 shows the specifications variables used in this study.
Couple images were captured by the PIV system in each position and further processing was conducted by using Insight 3G software. However, the difference in maximum velocity at piston position between MC and BDC for each model was relatively reduced. We suppose that as the circulating speed increases, the effects of stenosis severity and AR become serious; i.e., the blood vessels in a human circulatory system may rupture. 
Conclusion
In this study, the effects of pulsatile flow on the stenosis structure in a circular channel were inves- 
